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(57) ABSTRACT

A dummy weld apparatus including a dummy weld gun
which allows a direct weld robot with a conventional weld
gun to clamp down on the dummy weld gun to apply force
and weld current for performing welding of workpieces of a
first composition (e.g., aluminum). This arrangement allows
the current provided by the conventional weld gun to flow
through the dummy weld gun for welding the workpieces
using weld tips dedicated to welding parts of the first
composition, but also allows the dummy weld gun to be
removed from the conventional weld gun to allow the
conventional weld gun to performing welding operations on
workpieces of a second composition (e.g., steel) using the
original welding tips of the weld gun, avoiding material

contamination of the tips.

22 Claims, 3 Drawing Sheets
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1
REMOVABLE WELDING TIP ASSEMBLY

BACKGROUND

This application relates generally to an apparatus and >
method for welding metal components, and more specifi-
cally to an apparatus and method for spot welding a hybrnd
system comprising steel and aluminum using different weld-
ing tips avoiding cross contamination.

A problem 1s introduced when a weld gun 1s used for spot
welding on a hybrid system which alternates between weld-
ing steel and aluminum materials. Such alternate welding
using common welding tips can lead to undesirable cross
contamination of the welding tips, greatly reducing the tip
lifetimes and subsequent degradation of weld quality. Cur-
rently, the use of separate welding guns for alternating
between the aluminum welding portion and the steel weld-
ing portion of the process to solve this problem 1s expensive
due to the large number of welding guns necessary to 2g
support the welding operations, and thus 1s not an optimum
solution.

10

15

SUMMARY

25

Provided are a plurality of example embodiments, includ-
ing, but not limited to, an apparatus for welding workpieces,
said apparatus comprising: a first arm assembly; a first
dummy weld tip held by the first arm assembly; a second
arm assembly; a second dummy weld tip held by the second 30
arm assembly; and a supporting structure configured to form
said first arm assembly and said second arm assembly 1nto
a dummy weld gun. In this case, the dummy weld gun 1s
configured to weld workpieces using a compressive force
and a welding current both transferred from a weld gun to 35
the dummy weld gun.

Also provided 1s a system for welding workpieces, the
system comprising a weld gun including: a support struc-
ture, a piston connected to the support structure, a first weld
t1ip connected to the piston, and a second weld tip connected 40
to the support structure. The weld gun 1s configured to
directly weld first workpieces by putting the first weld tip
and the second weld tip 1into contact with opposing sides of
the first workpieces by action of the piston for welding the
first workpieces by passing a current from the first weld tip 45
to the second weld tip through the workpieces.

The above system also comprising a dummy weld gun
including: a first arm assembly, a first dummy weld tip held
by the first arm assembly, a second arm assembly, a second
dummy weld tip held by the second arm assembly; and a 50
dummy support structure configuring the first arm assembly
and the second arm assembly 1nto the dummy weld gun. The
dummy support structure of the dummy weld gun 1s con-
figured to msert the dummy weld gun 1nto the weld gun for
welding second workpieces using a compressive force trans- 55
terred from the piston of the weld gun to the dummy weld
gun to engage the first and second dummy weld tips with the
second workpieces.

Furthermore, the above system 1s configured to supply a
welding current transferred from the first weld tip of the 60
weld gun to the first dummy weld tip of the dummy weld gun
through the second workpieces to the second dummy weld
tip of the dummy weld gun to the second weld tip of the weld
ogun. The dummy support structure of the dummy weld gun
1s Turther configured to retrieve the dummy weld gun from 65
the weld gun allowing the weld gun to directly weld other
first workpieces.

2

Further provided 1s a method of welding workpieces
having different compositions, comprising the steps of:

providing a weld gun having first and second weld tips;

providing a dummy weld gun having first and second
dummy weld tips;

placing a first workpiece of a first composition between

the first and second weld tips;

placing the first and second weld tips 1nto direct com-

pressive contact with opposite sides of the first work-
piece of the first composition;
welding the first workpiece of the first composition by
passing a current through the first workpiece of the first
composition using the first and second weld tips;

moving the dummy weld gun into position within the
weld gun;

placing a second workpiece of a second composition

different than the first composition between the first and
second dummy weld tips;
placing the first and second weld tips into compressive
contact with the first and second dummy weld tips
causing the first and second dummy weld tips to be 1n
compressive direct contact with opposite sides of the
second workpiece of the second composition;

welding the second workpiece of the second composition
by passing a current through the second workpiece of
the second composition using the first and second
dummy weld tips and the first and second weld tips; and

removing the dummy weld gun from within the weld gun
for allowing the weld gun to directly weld other work-
pieces of the first composition.

Also provided are any of the above embodiments where
the first workpieces are comprised of a first composition
including one of steel or aluminum, and wherein the second
workpieces are comprised of a second composition includ-
ing the other of steel or aluminum.

Also provided are additional example embodiments,
some, but not all of which, are described hereinbelow 1n
more detail.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the example embodiments
described herein will become apparent to those skilled 1n the
art to which this disclosure relates upon reading the follow-
ing description, with reference to the accompanying draw-
ings, in which:

FIG. 1 1s a side view of a drawing showing a first example
embodiment of a dummy weld apparatus;

FIG. 2 1s a top view of a drawing of a portion of the first
example embodiment of the dummy weld apparatus;

FIG. 3 1s a schematic diagram showing a second example
embodiment of a dummy weld apparatus;

FIG. 4 1s a schematic diagram showing a close-up of a
portion of the second example embodiment of the dummy
weld apparatus; and

FIG. 5 1s a schematic diagram showing the second
example embodiment of the dummy weld apparatus 1n place
for welding 1n a weld gun.

DETAILED DESCRIPTION OF THE EXAMPL.
EMBODIMENTS

T

Provided 1s a dummy weld apparatus including a dummy
weld gun which allows a direct weld robot with a conven-
tional weld gun to clamp down on the dummy weld gun to
apply force and current for performing welding of work-
pieces of a first composition. This arrangement allows the
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weld current provided by the weld gun to flow through the
dummy weld gun for welding the workpieces using welding
tips dedicated to welding parts of the first composition, and
then allows the dummy weld gun to be removed from the
weld gun to allow the weld gun to perform welding opera-
tions on workpieces of a second composition using the
original welding tips of the weld gun, avoiding material
contamination of the tips.

In at least one practical use, the dummy weld gun allows
the weld gun to clamp down on the dummy weld gun to
apply force and weld current for performing welding of
aluminum parts. This arrangement allows the weld current
provided by the weld gun to flow through the dummy weld
ogun for welding the aluminum parts using weld tips dedi-
cated to aluminum welding, and then allows the dummy
weld gun to be removed from the weld gun to allow the weld
ogun to perform steel welding operations using the original
weld tips of the weld gun dedicated to steel welding.

In practice, the weld tips of the weld gun come in
clectrical and force contact with the weld tip assemblies of
the dummy weld gun, which prevents the weld tips of the
weld gun from contacting the aluminum parts being welded,
as only the dummy weld gun tips are directly in contact with
the aluminum parts. However, the tips of the weld gun can
be used to directly weld steel components without use of the
dummy weld gun, thereby avoiding tip contamination. Of
course, different combinations of materials could be used,
and there 1s no reason that the dummy welding apparatus
cannot be used for welding steel workpieces whereas the
weld gun 1s used for aluminum workpieces. Hence, the same
weld gun and station can be used to weld workpieces of
more than one composition through the use of the dummy
weld apparatus. Furthermore, more than two diflerent work-
piece compositions could be accommodated by using more
than one dummy weld gun, for example.

FIG. 1 shows a drawing for one example embodiment of
a dummy weld apparatus or assembly 10. The dummy weld
assembly 10 has a dummy weld gun 1 including an upper tip
part 11 and a lower tip part 12 mounted together on an air
cylinder 19. The upper tip part 11 holds an upper dummy
weld tip 13 having a contact area 15, and an optional upper
tip air cylinder 17 for partially rotating the dummy tip 13.
The lower tip part 12 holds a lower dummy weld tip 14
having a contact area 16 and an optional lower tip air
cylinder 18 for partially rotating the lower dummy tip 14. An
upper workpiece part 91 and a lower workpiece part 92 are
intended to be welded together using the dummy weld
assembly 10. The dummy weld gun 1 1s attached to a mount
assembly including the air cylinder 19 for moving the
dummy weld gun 1nto and out of place for welding.

FI1G. 2 shows an example of how the optional upper tip air
cylinder 17 can engage a tab 3 on the upper dummy tip 13
for rotating the dummy tip 13. Stops 5 are used to prevent
rotation of the tip during a tip change. The optional upper
and lower tip air cylinders 17, 18 can be used to provide a
rotation of the dummy tips that may be desirable for use in
disengaging the dummy tips from the workpieces 1n some
circumstances. In such a situation, the dummy tips 13, 14
should be msulated at the location where the air cylinders
17, 18 contact the tips (e.g., on their sides) to avoid any
clectrical current from entering the air cylinders. However,
the cylinders 17, 18 can be eliminated from some embodi-
ments 1 order to reduce complexity and save costs.

FIG. 3 1s a schematic drawing of an alternative dummy
weld apparatus or assembly 100 that represents a modifica-
tion of the first example dummy weld assembly 10, 1n that
turther structure 1s shown and this particular alternative
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assembly does not use the optional upper and lower tip air
cylinders (but these could be added as a further option, 1f
desired). As shown 1n FIG. 3, the dummy weld assembly 100
has a dummy weld gun 101 comprised of an upper tip part
111 and a lower tip part 112 mounted together on a mounting
structure 201. The dummy weld gun 101 also includes an
upper arm 131 and a lower arm 132 that are preferably made
of a hard metal such as steel. The upper tip part 111 1s
attached to the upper arm 131 to form an upper arm
assembly with the upper tip part 111 having a slot or hole for
holding an upper dummy tip 113 having a contact area 115.
The lower tip part 112 1s attached to the lower arm 132 to
form a lower arm assembly having a slot or hole for holding
a lower dummy tip 114 having a contact area 116. Conven-
tional welding tips made of copper can be used for the upper
dummy tip 113 and lower dummy tip 114, but other com-
positions may be desirable for certain applications.

Water cooled tip holders 121, 122 can be optionally
provided on the upper tip part 111 and lower tip part 112,
respectively, to stabilize (minimize) tooling resistance of the
dummy weld gun using a water flow to remove heat gen-
crated by the welding operation (described below). The
dummy tips 113, 114 can also be water cooled as well, 1f
desired. The use of water or coolant 1n practice 1s common
to maintain a consistent medium to extract heat and, there-
fore, reduce resistance of the adjacent tooling. This, in eflect,
can provide a more stable process and consumable life
improvement as well as improvement to weld quality.

The dummy weld gun 101 1s connected to a supporting,
structure for moving the dummy gun 1nto place for perform-
ing welding, and for aid in operating the welding process.
For example, the supporting structure can include the
mounting structure 201 comprising a connector rod 210 that
1s rotationally attached to an upper arm 131 via a {first pivot
221 and that is rotationally connected to a post 211 of an air
cylinder 219 via a second pivot 222. The pivots 221, 222
allow the upper arm 131 to stay level as the air cylinder 219
raises and lowers the dummy gun 101 and allow rotation of
the upper arm 131 when the dummy tips 113, 114 are put
into engagement with the workpieces 91, 92. The air cylin-
der 219 provides a linear force on the piston 217 that is
transmitted to the post 211.

As the dummy weld gun 101 1s raised or lowered by
action of the air cylinder 219, a bottom of a first panel 143
engages a plate 215 of the mounting structure 201 to prevent
the dummy gun 101 from being lowered too far. FIG. 4
shows a close up part of the dummy gun 101 with the first
panel 143 removed, which exposes a second panel 144 and
a lower pivot 152. The lower arm 132 rotates about the lower
pivot 152, which then allows the lower arm 132 and hence
the lower tip part 112 and lower dummy tip 114 to rotate in
and out toward the lower workpiece 92 to engage and
disengage the workpiece. A upper pivot 151 allows the upper
arm 131 to rotate in conjunction with the pivots 221 and 222
as described above to engage and disengage the upper
dummy tip 113 with the upper workpiece 91. Effectively,
action of the air cylinder 219 helps disengage the upper and
lower dummy tips 113, 114 from the welded workpieces 91,
92. A part 153 indicates a positive stop condition where the
upper arm 131 applies force at the lower pivot 152 and then
moves the lower arm 132 to a closed position. Likewise, 1n
an opposite open position, the part 153 includes a positive
stop to limit the open travel position of the upper arm 131.

FIG. 5 shows an example of the dummy tip assembly 100
inserted 1into a robot weld gun 200. The robot weld gun 200
in this example has a C-body 201 and a piston 205 that
pushes an upper weld tip 213 with a downward force. The
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robot weld gun 200 also has a lower weld tip 214. Conven-
tionally, the weld tips 213, 214 would engage the upper and
lower workpieces 1n order to weld them together using a
weld current flowing through the weld tips 213, 214 and
hence through the workpieces for performing the welding
process. Welding tips made of copper can be used for the
upper weld tip 213 and lower weld tip 214, but other
compositions may be desirable for certain applications.

The robot weld gun 200 can be used 1n such a manner that
when the dummy tip assembly 100 i1s removed from the
robot weld gun 200, such as by rotating or translating the
dummy weld gun out of the way, 1t can be used 1n the
conventional sense. In this case, the robot weld gun 200 uses
its own weld tips 213, 214 to weld the workpieces.

When the dummy weld gun 101 1s placed into location
within the robot weld gun 200, as shown i FIG. 5, the
dummy weld gun can be used to weld workpieces using the
dummy tips 113, 114. In this case, the piston 203 of the robot
weld gun 200 1s used to physically connect (compress) the
weld tips 213, 214 of the weld gun 200 with the contact
surtaces 115, 116 of the dummy tips 113, 114. This connec-
tion provides a conductive path for the weld current to flow
through the dummy tips 113, 114 via the weld tips 213, 214.
Furthermore, this connection also provides a downward
force on the upper dummy tip 113 (as shown by the
downward arrows), and hence ultimately provides a down-
ward force on the upper arm 131 of the dummy gun 101,
causing both the dummy tips 113, 114, to contact the
workpieces to compress them together, and hence weld the
workpieces to each other.

To ensure a good conductive path, the contact surfaces
115, 116, of the dummy tips must have conductive surfaces
where they contact the weld tips 213, 214, respectively.
Furthermore, 1t 1s beneficial to have the contact surfaces 115,
116 manufactured with relatively large surface areas to
ensure adequate contact with the weld tips 213, 214, and
with suflicient material toughness to avoid leaching and to
endure the compressive force. Typically, the dummy tips
113, 114, like the weld tips 213, 214, are made of copper or
a copper alloy, and when 1nserted 1nto the upper tip part 111
and the lower tip part 112, they are electrically insulated
from the respective tip parts, such as by using insulating
bushings, for example.

In this manner, the weld gun 200 can be used to weld
workpieces of one type composition (e.g., steel) when the
dummy weld gun 101 1s out of position (and out of the way
of the workpieces), but the dummy weld gun 101 can be
used to weld workpieces of another composition (e.g.,
aluminum) when the dummy gun 101 1s placed 1n the
working position within the weld gun 200 as shown 1n FIG.
5. This helps to prevent cross contamination of the welding
tips, allowing each set of welding tips to be used only for one
particular workpiece composition.

The dummy gun 101 can be moved mto and out of
position within the weld gun 200 by rotating the air cylinder
219, for example, or the entire dummy weld assembly 100
could be moved linearly away from the weld gun 200, for
example, using a mobile platform on which the air cylinder
219 1s mounted. For the design approach shown in FIG. 5,
the retraction of the piston 205 does not actively retract the
arms of the dummy weld gun 101. Thus, this embodiment
relies on the air cylinder 219 to retract the dummy tips 113,
114 from the workpieces when welding 1s complete to
separate the arms 131, 132, and hence to disengage the
dummy tips 113, 114 from the welded workpiece, to enable
removal of the welded workpiece from the dummy weld gun

101.
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As suggested for the embodiment of FIGS. 1 and 2, an
alternative embodiment of the dummy weld gun 1 can be
provided with the upper and lower tip air cylinders 17, 18 to
loosen the dummy tips 1n case of sticking 1ssues. Further-
more, additional or alternative means of enabling separation
of the dummy tips 113, 114 from the workpiece can also be
provided, in particular 1n cases where tips sticking to work-
pieces are a problem.

Additional alternatives can also be provided by moditying
the disclosed example embodiments. For example, the air
cylinders described above could be operated by another gas,
and thus could be generally pneumatic cylinders operating
using air or any acceptable gas, or the air cylinders could be
replaced with hydraulic cylinders using water or oil as a
working fluid, or electrical equivalents could be used to
perform the respective functions. Generally, any means of
linearly operating a piston could be utilized.

Many other example embodiments can be provided
through various combinations of the above described fea-
tures. Although the embodiments described hereinabove use
specific examples and alternatives, 1t will be understood by
those skilled 1n the art that various additional alternatives
may be used and equivalents may be substituted for ele-
ments and/or steps described herein, without necessarily
deviating from the intended scope of the application. Modi-
fications may be necessary to adapt the embodiments to a
particular situation or to particular needs without departing
from the intended scope of the application. It 1s intended that
the application not be limited to the particular example
implementations and example embodiments described
herein, but that the claims be given their broadest reasonable
interpretation to cover all novel and non-obvious embodi-
ments, literal or equivalent, disclosed or not, covered
thereby.

What 1s claimed 1s:

1. An apparatus for welding workpieces, said apparatus
comprising;

a weld gun comprising:

a first weld tip and a second weld tip providing a
welding current;

a support structure for providing a compressive force
by moving the first weld tip 1n at least a first direction
towards the second weld tip; and

a dummy weld gun comprising;

a first arm assembly;

a first dummy weld tip held by the first arm assembly;

a second arm assembly;

a second dummy weld tip held by the second arm
assembly; and

a supporting structure connecting the first arm assem-
bly and the second arm assembly, wherein the first
arm assembly allows at least the first dummy weld
tip to move 1n at least the first direction toward the
second dummy weld tip; and wherein said dummy
weld gun welds workpieces using both the compres-
stve force in at least the first direction and the
welding current, wherein the welding current and
compressive force are both transferred from the weld
ogun to the dummy weld gun.

2. The apparatus of claim 1, wherein said first dummy
weld tip and said second dummy weld tip each include a
corresponding flat portion.

3. The apparatus of claim 2, wherein the first weld tip and
the second weld tip contact the flat portions of the first
dummy weld tip and the second dummy weld tip, respec-
tively, when the dummy weld gun i1s welding the work-
pieces.




US 9,616,517 B2

7

4. The apparatus of claim 3, wherein a motion of a piston
on the weld gun pushes the first weld tip into the first dummy
weld tip to cause the first dummy weld tip to contact the
workpieces during the welding of the workpieces to transmit
the compressive force.
5. The apparatus of claim 1, where said supporting
structure includes a pneumatic or hydraulic cylinder config-
ured to enable the dummy weld gun to disengage from the
workpieces.
6. The apparatus of claim 1, further comprising a cooling
portion for cooling the dummy weld gun.
7. The apparatus of claim 1, further comprising a disen-
gaging mechanism for disengaging the first dummy weld tip
and the second dummy weld tip from the workpieces after
said welding.
8. The apparatus of claim 7, wherein said disengaging
mechanism 1ncludes at least one piston.
9. The apparatus of claim 8, wherein said at least one
piston 1s configured to perform said disengaging by rotating
at least one of said first dummy weld tip or said second
dummy weld tip.
10. The apparatus of claim 1, wherein said supporting
structure mserts said dummy weld gun into the weld gun for
welding the workpieces, and wherein said supporting struc-
ture further retrieves said dummy weld gun from the weld
oun allowing the weld gun to directly weld other work-
pieces.
11. The apparatus of claim 6, wherein the cooling portion
1s separate from a cooling weld gun cooling portion.
12. A system for welding workpieces, said system com-
prising;:
a weld gun including:
a support structure,
a piston connected to said support structure,
a first weld tip connected to said piston, and
a second weld tip connected to said support structure,
wherein
said weld gun directly welds first workpieces by putting
said first weld tip and said second weld tip 1nto
contact with opposing sides of the first workpieces
by action of the piston for welding the first work-
pieces by passing a current from the first weld tip to
the second weld tip through the workpieces;
a dummy weld gun including:
a first arm assembly,
a first dummy weld tip held by the first arm assembly,
a second arm assembly,
a second dummy weld tip held by the second arm
assembly; and
a dummy support structure positioning said first arm
assembly and said second arm assembly into the
dummy weld gun, wherein
saild dummy support structure of the dummy weld gun
iserts the dummy weld gun into the weld gun for
welding second workpieces using a compressive force
transierred from the piston of the weld gun to the
dummy weld gun to engage the first and second dummy
weld tips with the second workpieces, and wherein

said system supplies a welding current transferred from
the first weld tip of the weld gun to the first dummy
weld tip of the dummy weld gun through the second
workpieces to the second dummy weld tip of the
dummy weld gun to the second weld tip of the weld
ogun, and wherein
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saild dummy support structure of the dummy weld gun
retrieves said dummy weld gun from the weld gun
allowing the weld gun to directly weld other first
workpieces.

13. The system of claim 12, wherein the first dummy weld
tip and the second dummy weld tip each include a corre-
sponding flat portion, and wherein the first weld tip and the
second weld tip contact the flat portions of the first dummy
weld tip and the second dummy weld tip, respectively, when
the dummy weld gun i1s welding the second workpieces.

14. The system of claim 12, where said dummy support
structure of the dummy weld gun includes a piston that
disengages the dummy weld gun from the second work-
pieces after said welding.

15. The system of claim 12, further comprising a cooling
portion for cooling the dummy weld gun.

16. The system of claim 12, further comprising a disen-
gaging mechanism that disengages the first dummy weld tip
and the second dummy weld tip from the second workpieces
alter said welding.

17. The system of claim 16, wherein said disengaging
mechanism 1ncludes at least one air cylinder.

18. The system of claim 16, wherein said disengaging
mechanism rotates at least one of said first dummy weld tip
or said second dummy weld tip.

19. The system of claim 12, wherein said first workpieces
include one of steel or aluminum, and wherein said second
workpieces include the other of steel or aluminum.

20. The system of claim 15, wherein the cooling portion
1s separate from a cooling weld gun cooling portion.

21. A method of welding workpieces having di
compositions, comprising the steps of:

providing a weld gun having first and second weld tips;

providing a dummy weld gun having first and second

dummy weld tips;

placing a first workpiece of a first composition between

the first and second weld tips;

placing the first and second weld tips 1nto direct com-

pressive contact with opposite sides of the first work-
piece of the first composition;
welding the first workpiece of the first composition by
passing a current through the first workpiece of the first
composition using the first and second weld tips;

moving the dummy weld gun into position within the
weld gun;

placing a second workpiece of a second composition

different than the first composition between the first and
second dummy weld tips;
placing the first and second weld tips into compressive
contact with the first and second dummy weld tips
causing said first and second dummy weld tips to be 1n
compressive direct contact with opposite sides of the
second workpiece of the second composition;

welding the second workpiece of the second composition
by passing a current through the second workpiece of
the second composition using the first and second
dummy weld tips and the first and second weld tips; and

removing the dummy weld gun from within the weld gun
for allowing the weld gun to directly weld other work-
pieces of the first composition.

22. The method of claim 21, wherein said first composi-
tion includes one of steel or aluminum, and wherein said
second composition includes the other of steel or aluminum.
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